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(57) Abstract: In the course of constructing a ZO-1 gene knockout mouse, a gene targeting vector causing homologous recombi- 
nation at a high possibility of 90% or more is developed. As the results of studies on the optimum conditions for electroporation of 
epithelial cells with the use of this targeting vector, the optimum electroporation conditions enabling efficient gene targeting toward 
mouse EpH4, which is an epithelial cell line, are successfully determined. Use of this vector makes it possible to easily introduce a 
foreign gene to the Z0-1 allele of an ES cell. Since it is unnecessary to take the effects of genome structure into consideration, this 
method is expected as contributing to the solution of problems occurring in the existing methods of constructing transgenic mice and- 
preparing transformants with stable cells. 

(57)g3ft:ZO-litft^CD/ vOT^ h^X*fMW"*iMI"C* «B«*A^90%H±fl[>K^**-<ffiC *Jli5* 
tKI/— >3>a>S»ftfrO!)ttlt*ff-DfclS*, ±j£«tt^fc^^^XEpH4lcMLT^$W^iie : f L ^-y^T< 
&JfcfC#LTtt£iSa^£ZO-l(D7'J Mzft^lzmXTZZttf-ZimtUZo *tz. ^A*a©IBff**JtLft 
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itfcT^-^TV >^ (gene-targeting; ##fF3at 1 /A. L Joyner ^ 
TGene Targeting Second EditionJ , ^7^X7^— F^^tM (OXFORD Unive 
rsity Press) #M) DNA Sfrjt^u*?L^O«^AU, ftft'fto 

is dna - >? y 7s t cd m \z m m umx & m z. $ & ite^® mk $ u < \m^m 

Z(D^mtmz'? J 77(DMi'&t$M]& (embryonic stem cell ; ES M 

20 mtzctwzzo cftz<D^V7(Dmmm&mfa\Hr>fim-fz>zt\z&r), 
mm&T(D±{m\zm%mmzmm?%z.ttfr^z> 0 u^u -mmzz 
(Dmn&B^msKDmmt, ft%m.fc^fimxznximm<D i~o. \%t^? 
}m\z&wMm-TLfr&z\t>ti^ 0 z\<Dmm&±.&n& a^^gsic^-r 
z>z\ttfi®M,\z»$mzM, m*&mm. mn^mro^mmwn^^o 
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" 2 - 

mm^fcir~m u < \mm (dbm^- bvct*^?. b > ®sH4ii«© 9 
10 ffi^^cD^ao. oi~o. ooi%t^d, }miz{&^z.t-t)mt>nT^z> amnx 

$K2/Sedivy JM43<MDutriaux A^, TGene targeting and soiatic cell gen 
etics-a rebirth or a coming of age?j , Trends Genets 1999¥> Vol. 15, p. 
88-90#lPJo v 

tot, tfonmzttTzm^z-'fvy-j >^\m^xmm^$>y). z.n 
#{ct^7>±^»^ epH4 \zftt%$mwmfc=?'$->fvT4 >tfjjfe*m 

&?z>z\£\z&%. 

\z&^T$-( b>>-¥>^>3>(tight junction) tf)»?T*>^ >A'£St£: LTMfc 
±©ilWirai:§^-y7f^ y*f^2$- (targeting vector) ZMBls 
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©7U^ (allele) tC^B fcS&Af* £ £j&*T>Ifl8£fc£. *38!fiO^-yyf^ > 

M 5> ^sina* ji ftznu^ztfrz, zo-i ©-^©7u;wc:«ma^£ 

h (stable transformant)^Np0^^^m*Sc:t*^S!!$nSc 
15 TV>fc# (^*3tfi^*«i»ASnfc»IJa©0. 01-0. 001%) , *mw\z&z>&fc 

■inia©»io%T?ffii^jaift^3a«jej:*e:t*^snfc.. 
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10 c i ] #t m&&© z o - 1 jt^^^^jt^^^A-r sfcfecjte^ 

15 C3] Z O - 1 jtfi^CD^fS^v R3t^P©&XX£ y >3=fcfcj;fgxx* 
(4) TIB 00 (a) (b) OV^n^fcfB^ODNASrM-jW^aifiTFO 

(a) ZO-l»^®#-X£y>©-ffi;fecJ:tf*©±ifc££& 1. 5-k 
20 b © Bspl286I- Bspl286I $rjf > ^i^-l^ y>OTSt© 8. 5-kb © P 

stl-BamHI UrM" 

(b) ZO-lit^©^xx^y>©-^43J;^©±oSt^0 5. 1 k 
b©PstI-BsrDIKfjt> *«ktf&xx£y >©T«S© 3. 9 kb©PstI-SphI 

25 C5] #k hij^)©ZO-2ji^t)b<ttDisabled-2a^ : ?^'\^*ji 
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itfe^ * itftt ZO-2t)K«i Disabled-2 b < 

[6] ^Jte^CDiaE^irX/SfcttTSItK:, ZO-2jt£r?t>U<teDis 
abled-2 jtfc^©£ffii£fc U < «3B$m&J&*6BS£ n&fcjfi&tf'r 3> 
[5] ^fBlfc©^^-, 

/B^*— [1) ~ (6) ©uTti^fcfBis©^^— , 

m ~ C7] ©^-m^tisfc©^*-, 

[9] 2t>\Z'?-%-mfc?mm%iz.y h£#tr, CD ~ [8] ©^Wfr 
KilBft©^*-, 

^Tn^fctsm©^^^-, 

C9D ~ CI 1] ©HTftfrfcfBfc©^*-, 

ci 2D icssm©^*-* 
[14) #t hfttttf^xT?**, ci] ~ ci 3] ©v^rti/WciEm©^ 

CI 5] ±&»lfill:#t%3l^-yyf-f >»T'feoT, mo. 4-0. 
5kV& J: >x >U— 25~250 m F©&# \z 3 x 1/ Z Y n stf 1/- 

ci 6) hD^i/-e/ 3 >^$n^)«iii«4'©*;uv^Aii^ 
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5 Cl 8] ^-^f^>^^^V [1] - Cl 3) ' OVi*fn*fclB*© 

^^-t&s, ci 5] tfctt ci 6) 
ci 9] ±«w^»tims*-e^^, ci 5] ~ ci 8] ©vi*rn*> 

C2 0'] Cl 9] tfBm©^ 

10 [2 1] «Jft^^X±&*ffllfi<*BpB4T?*-5, C2 0]fc|Bm©^, 

- C22) Cl 5] ~ C2 1] <D\,i1Tnfr\ZlBM<D 4 >^ffifc<fco 

*^§0J«, #khfttt©Z0-13t£rP«WU ZO-2 3tfi^*«, Disable 
20 ^thftttCDZO-ime^*, W-im&^m®. £fc«Disable 

25 Z0-l3ftfir?©ttKffi5y»KK:»6nT*p, SH#fc:*5V>Tfck ZO-lit^P 
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T&S. MMf, W7>lO-l > MB z ?<DM.Mmmz'?\,*T<Dmmz, GenBank^ 
e)7^ir^v3>#-^mL009386 tcJ;D®#-r^^<i:^T#^. ZO-21: 
fc?(Di&&mm\z~D^T(Dmm\^ GenBank -fc^TZMv va >#^f NMJ11597, 
Disabled-2it{5^©^SB^J^C»ViT(DM^ GeaBank ya >#^t : 

5 NMJ23118 J;D©#t-^^<h^T^§ 0 ZO-1 min^mmm^KD-mt LT, Ge 
nBank ^ 5 7 ^ -fe y 5/ a >#-*§■ NMJ09386 £ 0 $ ft 3 T X Z0- 1 Mfc? 

fcttDisabled-2»Wfli«©^«t>L<tt«^««&^-rSJ:i*«ratr 

5. 

15 m^o r«j \zu, lie iife i < ttlgf # A^ttns, oso, 

ftfi#±0*WE^tffilfWfeE^*#r*^^^-SIIBia^A-rSJltfc«fc 
D, fflrafiU^-Cftftit^jBClD, ^3?- (*>L<te, -e- CD-SB) 
A£ft£o 

*58W©J?ftUVi|8*fc*ViTtt, ft3»fiW#A3ft*»fi#«ffi 
20 ©MIft©DNA1«*i:ffiR&*aiEaHI^6fe*DNAIIfJt^ ttftfcfltfi?© 

WJBfcElt^nfcflljSS^^^^-Tf**. **M©±E^^^-**ffllft^# 
A1"£ t>. ft**6^0Mifc©fHRI DNA ttttfiM&ftfflK® DNA {g«£© 

*»WfcfeViT^*Jte^9»A©«Wt^0^*Sifi#:±©DNAffiffitt, Z 
25 0-1 fltfir?, Z0-2 jtfe^> Disabled-2 ®fc^±T&ftfcm«JPI£ft?\ 
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U/^Tz\tymz, Z'O-lJtfi^ Z0-2itfe^ £fc«Disabled-2]tt£^©£fi 

ftfcfcfi^KtZO-lMrf, Z0-2jt£^ £ fete Di sab led-2 jt^± 

ZO-1 3t^?©«-&fcH, $f^b<«, Z0-13te j ?©JS-X^y>S 
fcttf&xx£7>©^&£tJDNA«tt^#A£tta. f^T, #89!©^* 

-fc^snszo-iat^cDM^tbTtt, zo-i»£r?©fexx£v> 

£#: t) b < ftlri^ 7 >©-«*-£tt.k -5 & ZO-1 itfcT±© DNA ^Tz?& 5 
10 ZbWft&Vte. ±IB©»xx^V>©-a;*^trDNAfK«©*#WibTtt, 
00 (a) lrx^7 7 >0-^ J:^0±S^ 1. 5-kb ©Bspl286I- 
Bspl286I »rtf\ fc«ktfi&xx*7>©T«©8. 5-kb © Pstl-BamHI BlrJf , &3 
V^tt, (b) |ri^V>©-»=tWOlim 5. 1 kb ©Pstl-BsrDI If 
It, *<fctf®xx^7>©T«£©3.9 kb©PstI-SphIWfr&¥tf* 

is cnici&j££nfcv*o 

*389i©^£*-fcbTtt, ±ib© 2 ^©^jta^n^n* 

s$#£fu/8bT, Mi:, mfi-r^Jit^T^*. 

25 *^§BJ©^fc^ViTxi/^ hn^l/-2/a • 5^ h**t©^-> 
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.0.4-0. 5kV, 3 >x>+r-^S125~250^F> Jgfc$? £L< te€J±0. 45kvfe U< 

«-t©jfia, □>x>-y-^*i25^Ft)b<M©j£5acD^#T! ! fT'5o ^ne.© 

5 <£>T&£o 

10 #j^>££?§m£WTXl^ hntfV— >3>£ff sctfcitK itfi^A 
$jW±#-T3 C fc##3BW#5©W38fc «fc ^S^tftofc (*5B£©«#) 2 

#iq o for, msiwo^i&^M^^^n^ftii^^v^AiiS^ 

ft, ±5z!i(D±^m©^#:±cDZ0-ljlfeT(GeiiBank7^iry>3 : NM_0 
09386) , Z0-2»fi^ (GenBank7^-fey S^a >#*:NIL01 1597), £fc«Disable 
d-2jte-T(GenBank7^iz^->3 : NM.023118) Z^MftZhO'Z&Ztf, 

£n<b\zmzMmzn%b(Drw£<. ±&iBJftcD5ftfi#±fiDe*©DNA«(«* 
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yV^$- (zo-2^£*-) *miz> z. ttfr^Zo zo-2^*-kju fl^ite 

5 JL^tOD6. 6-kbOKpnI-HindIIIllTM-, &J;0^3X# 7 >TO©2. 6-kb<DScaI-SpeI 

dfyx-f >^£*-(Disabled-2^*H&^tf£££j&*T#£. Disabled-2 

10 <M#^£^1"3^^-T&£o J: MDisabled-2itCT© 
»3x^v>&^m-rs«k5»c:K3ie : ? : fiS«*^^^^-T»S. «^**- 
ttv 0dAtof» B3x^V><D±^43«kOT^n j 6tl3.9-kb<7)»ffr^±^ffl«E 
pH4©^V£DNA£IIM(hb&^V$y£ (genomic) PCRfc«k 

±SK0rfr©3'ffifcEcoRV1M h^iAU COiSrfcCiAlfct 

20 #$*>a°£k> ji^>a o ^k, mmn*>Mn* &*>A#n* * 
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mzB&hrcMik, mm mmxtyhi T&z>z\tmmL\,\ ±ie mm® 

VZfaMV^ frX&M (RSV) ynt-^-, SV40yn^e-^-, TIC/d^-^ 

15 ±m^2$-\z^£ft%mmtte%m&TM®tmmmM mz, mmm 

20 HiBUfc*fc«, ^m^MJJS© TffilwlDNAj ®£W-#5-kbEU:, '>fc<£fcJt 

ft©fi$tto.5~2-kbm±*«ff*LVitsnTVia. ^ot, ^^-fc^im 

£ r^lIIDNAj ©S£«>il#, £lt5-kbJ£UT&D> ^^fc^pTOctegT 
2-kbkUT&3„ 
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fe^j&V/n^E— ^— , IRES (Internal ribosome entry site) SfcteSA (splicin 
g accepter) 0-r3»*Vitt*ftt«l6WK:te^Ufc*3SS*t"*DNA»fM-T»*. 

7&*T?#£. JM$#Hc«, ^-^-itfc^LT, j3-geo LacZ, neo, pol 

yA) , ^^vfv'X /W^n7-f5/>, tfa-nv-f fcffiffiTS 
10 ^t^Tt§. 
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ttAtof, pBluescript, pGEM vector (S£3£^7°n^#lfc5££tl:) * pUC vector 
#3§BJ©^7 ^-Srfijffl bT^&#:^*»fc^£#AT£ E £^pJt£&»% 

15 TZO-ia^tt^bTViS^st^ensfcfe, #S8W©^ 

20 7^ -7hu, +t;k *3^©auiasiisw* 

7±&ii)!&**EpH4 (Reichmann, E. . Ball, R. , Groner, B. and Friis, R. R. N 
ew lammary epithelial and fibroblastic cell clones in coculture form str 
25 uctures competent to differentiate functionally. J. Cell Biol. 1989; 10 
8: 1127-1138) , MTD-lAt* (Enami, J., S. Enami, and M. Koga. 1984. Isolat 
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ion of an insulin-responsive preadipose cell line and a mammary tumor-pr 
oducing, dome-forming epithelial cell line from a mouse mammary tumor. D 
ev. Growth Differ. 1984; 26: 223-234), CSG2111* (Wigley CB and Franks LM. 
Salivary epithelial cells in primary culture: Characterization of their 



5 growth and functional properties. J Cell Sci. 1976; 20: 149-165) 

15 tes *mm^2$-%:m^Z>Z.t\Z&V), ' 'jkftKDjjmiZ&oXg-mzftWtZ 
Z.ttfX%Z>o 

vx\z&^x\zMT<D&5\zLxft'oz:ttfx%%tf, z^mizmm^n-f, 
mm%\z&^x\z, vr>7;^©#t: bmmz^xh-^mum^x^m 
20 \z&v). ^mmco^^-^mbxmi^mx^ vmm^m.Tzz.t.tfx 

®znrzmmm%^yx&mz^>i?^?isa>v**yvv7,%mz> 
25 ^(DW-\mi^n<D-^mx^tirc^^x^m^c\t^xt^o zziz, z.<p 
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^nx £ nrzft&mfc^-cDmmm \t, ^m^\z^0^m\z^.^7yt^t^z\ 

5 X RT-PCL Mk7uT$zs3>7y^mte£r)]!km-rz>Z.ttfT'%Z>o 

•tf>A-ry«J^Vii-v3>^RT-PCR^(cJ;^tii« in situX%'ttoZ\him 

ftmm, RIA, ELISA, y*)Wvy? v^mz&V'ft 5Ct&?%Zo £e>^ 

;V7-fe^;i/h7>X7x^-if (CAT) , 7M'J*X7 7^-t\ £fcteGFP(Gre 
en Fluorescent Protein) &i&fc^mtim\1bft%WZ\ftt>\zmzU 

15 SltMt^ut^t^o 

*±&.m%m^Mxt%zt%!%mt*r2>, m&msx%,mz&^ntz±Bim 
mw<Dmi&jj&itm&-tz>. ^mm^-^v^^ y^miz^xmx^ntc 

20 ^tomxmmmn^z^^m^^-hL<\m^y^-o^m^i^w 

m&w^wx-$ntz±ikmM^ ^^^mm^om^^^n^mm 



25 
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10 



15 



20 



/3-geo (LacZ/neo/polyA) ^^Z^ts^-^fy'r^ >>f1!7#-\Z$& 2 x£ 

gma, zo-i'>>^ji/y^^7^MB»ia©fp«ig**^TWr&«. Pvuii 

t^tl^c Z0-1 Jte^JK* 3'iyn-mf>^D7f^ >^Ufc»*, i?£ 
fKMrPJBW>&fc5ns 6. 3-kb 0/t> H fc*fc^«^0itfi^jfeft5#5n 
§ 4. 7-kb0/\*> W#£>ftfc 13, 15, 17 £P£<f ^T<Dl/-» . U 

->13, 15, 17tt^-yyx-O^Snfe*>ofc^n->*tf**. 1761@©G41 

HI 3 fct, '7^X±&jffliia*EpH4{Cfett*Z0-l»e : f OJte^^-y y 5V >7* 

^3HMiIli^V>l:#fttS, ^7>f'»Ats/h (LacZ//3-geo/ 
polyA) &**fc-&tf*-Hf*3/ > if *U? 2 x? y >cd-3K£P&< ^ 

fee 

04tt, ^7X±^«^EpH4fc^^§Z0-2a^T©jtfe^^--^^x^ >^ 
mmmm*7r;-?mT*&Z>o ^T-f >/>#-fey b (IRES/i3-geo/polyA) 
+) i >yn7x^>^(cfflV^nfe3'{Pil^P--7^»T^bfc 0 
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jytfK-o^T, T£*Disabled-2»fcW5» ^-^yr^^^^-, 
^«««CDWIfi#*a0*^*rBn?**. W'fv'^t*^ (IRES//3-geo/ 
polyA) &4 , ^t^^^-^r^x^>^^^-«B3x^y>^|^<^T^6n 

0 7 tt, H 6 T*k S ftS 7*P Hfc RCDIttf >7n y x w > #f&&T<D& 

08tt, bn#U— >a>fcfetj-S«JE, p>x>1t— &*#«G418IH4 

fc^SSAfcfrV^ G418TMU 3nn-^a^OjR*tf-»[bfc. p> 

ei 9 zo-i is>?)v; v$7t> vimmmz^n^mB^mx^^mwt 

15 EcoRI^bbfcZO-ia»Jl*5'#J7 0 n-7Ti7-1f>7*n>7T-^ >4fUfctt*, 
e»ti*5.3-kb©A>Kj&*#e.nfc (^->K 2, IK 12)". 142ffl0G418Wttn 

20 W*£M££&®A&VMM 

IKS V*. 



25 (1) zo-i^-y*^x^>y^^^-©^ 

zo-i a*p- FSft&$v A77-7 129/sv ^sx^xy s y 
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^^^^'J-t^LT, T^XZO-l cDNA 7u~-7*m^T7s>7V-~>>? 

>XtCd;i9, ZO-1 (D genomic locus ZtitfeLtz (Hi) . $#bfcZ0-l 

itfc^££tr^/Alfem;Uffl©x£y>;fr5fc!K x^y>iK:l8JfiD 
5 HftlT^fc. 

ZO-1 ^^'yf^>^^3'-^2X^V>0^^i<iTlfHfc. 
H©^*-&#-fey h£LT, /3-geo"0Kfc LacZ, neo, poly A) £#A/WS. 
f|2x^y>©-g|$&££^©±^£^i?5. 1-kb © Pstl-BsrDI $r)i-<>:, fg2X 
£y>T«E©3.9-kb©PstI-SphI»rJt£, ±K*-fey h©±«Effl, TSgfl^ 
10 ft^n^y*-:>3>Lfc (01) . d©^-y^x^ >^£*-K:«fctK ffi 

raajft^^-yvx^ >^^-£Z0-iiie?©p^ag;i£<^ x^y> 

MJUfcLacZ, neo, poly A) fc^WTfe , ■ «t©«^ fg2X^V>©- 
15 BM3«ktf-t©±«E£'&tI 1. 5-kb © Bspl286I-Bspl286I Drfri^ fg2X^y >T 
HE© 8. 5-kb©PstI-BamHI irJt£> ±E#-fey h©±«Wk TflESBte-enWi? 
-fy-ya>Ufc (03) „ 

(2) Z0-2*-y*x>f>^#*-tt, Sf!3x*y>£|$<^Tfi8!frLfc. £ 
20 ©^#*-«, btLTttV-t is>t>*.y h (JgfcloxP. En-2, SA (sp 

licing accepter), IRES (Internal ribosome entry site), j3-geo, polyA, lo 
xP) £<£A/W5. En-2«engrailed-2«{s : ?©'r>hD>^d;rX S piiciii 
g accepter£^t?gB?iJT&D> splicing©^^J6TV^ £#3.£ftT^£ 0 
Jg3X£V>©±&t©6. 6-kbOKpn I-H i nd 1 1 1 M* , :fc«fctfS&3x*y >TSK©2. 
25 6-kb©ScaI-SpeIllfM-§, ±B*ty h©±«9, TOC^n^'f^^ 
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(3) Disabled-2^-y^x^>^^^-tt, »3X^V>ftBK»tKttU 
5 fro Z.CD^Z-te, 10-2tmmzti J ky h tLT**^^ i/y^-ty h («gK 
loxP, SA, IRES, /3-geo. loxP, polyA) £^A/W3 0 ^3X^V>©±^43 

(genomic) PCRfcJ; D©#U ^n^l±fB#i^ h<D±sftg|$, T*»£ 
^•6tl7<^y3>lfe (06^7) . ±«E»fM-©3'«fcEcoK 

n»; MMrSfrofc. ^O^-^f-f >^£*-lc<fc D, ffl 
?y7-4>?l99-£bi ab led^Jte?® IHI fcjg £ § £ , » 3 y > S^tr 

15 CH%092] I^-yyf-f^ 

Z0-1 9->f*jT<<>>f*&9-\ZV ffilM^Brfi-CDS* unique 
IK hOSacIITEIMfe (linealize) bit. 7~8 0 passage bfc ES 
MBS^Gene Pulser (Bio-Rad Laboratories) £JfV*TXl/# h n^l/— ->a > 

m^mxirc. ^n^0^mm\mmm^r\ feeder »&<d±t 
20 36-48 mmmmvTc. mz n5ig/mi © G4i8 ^^tsmm^T 7 — 13 ammv 

(290bp) Zm^tt-tfyJUy MZckD 7,2 V-~>?f%ft? fc. IEU<fcR| 
jatft^SHofc^D-^ttyyA&PvuIIT^bfSt, MTtt, 6. 3-kb 
■00rJW, ffipmSU^jgio fc7»J ^ (allele) Ttt 4. 7-kb ©IUr ftifimtb 6ti 
25 fc (02) o 176^0G418tH£3DX-<Z)*T, ffiRftiftiL^-llBBJloTVi 
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z % z t tm m $ n tz o z (d z t \t z (D 9 - v v -r a y *f*> n *? - nfim n \z it ^ , 
ft\ f *mmim% r %}mw&z>z.t&7F;LTte%. 

%t\Z*%W~?\$, ffi©«*F9, teratocarcinoma cell Kicfc^Tfc, ifta^t 

ffiiiosagufcj;* zo-i jteTCDa^^-y^xw ^^^^tfeiitfgu 

5 TV>5. 

10 MMlizmL<Dft®mi0-l?->fy ; r4 >>f^2$>- (1. 5fcfe<fctf8. 5k0ltrJt£ 

t. SuniauetM btoXhoITEHHb (linearize) bfc (03) , ClcoDNA (10// 
15 g) S12P#M, f&Ca 2 ^ (5/iM) Ttg«Lfcv^X±f£»l*EpH4 (lxlO 7 cell 

-PLUS&J1) £JBV>T, «BE, 3>x>1t-^*#cM*&&ftTXl^ hntf 

u-i 5/a>*ff^a^fJ»xufc. m\&* m^mm^pT, 48rm#£&, o.4m 

20 G418Wtt3n--o»K;aiv^B*6nfc (08) . CT* 
^^#^fr^CfeG418Wtt3n--^^i|L^bfefe(D^6^VA§tt{±i 

u 5 # ffiffira«r*»ffr©nfijfc:» , r*^y^Wfjt (280b P ) M^fcu-if>yn 

yhSfrofc. «t>fi<ffi^ja^j&SjgcloT^fc^#tt, 0. 45kV, 

25 125/iFT&?& mi) . 
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*1 



mJ±m, Ui jj- 




(%) 


0.25kV, 125 F 


0/6 


0 


0.25kV,250 F 


0/9 


0 


0.25kV, 950 F 


1/18 


5.5 


0.35kV, 125 F 


1/12 


8.3 


0.35kV,250 F 


1/31 


3.2 


035kV,950 F 


0/6 


0 


0.45kV, 125 F 


4/46 


8.6 


0.45kV, 250 F 


3/55 


5.4 


0.45kV,950 F 


0/0 


0 



2^n->i*>i6#n->T (n.2%) ^mum^mm^ntco iEL<#mmk 

©20. $-kb(D^>}z\zmKmtciZ5.$-kb<Drt>\!finjtntz (EJ9) 0 



10 mm±(pmm(DPim^ 

ifmm^z z-zmmtz z.t\z&x>. es mmztthT>?v$m.fc. : f*%: zo-i 
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s#J&v>*:$nfcv* zo-i ©-#©7U;wc^3&tfe^£gAT5c: 
^±fc«ATs £ Mr?«£fro fc±^ama§5fijffl b^»j 
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3 . z o - l it^F©«S#»«#, K»#?©»z:x2; V >*fctt*-x^ V 

10 4. TiB© (a) Sfcte (b) ©^Tn#fcBB«©DNAtffr#ft&»£^©ffl 

(a) ZO - 13te : ?0»xx^V>O-«*ck^-€-O±-»ES'&tr 1. 5-k 
b ©Bspl286I- Bspl286I ©f>t. *J:tfj8-i^ V>©T£it© 8. 5-kb © P 
stl-BamHI HfH* 

15 (b) ZO-11^0ln^y>0-^J;^©±1^5.1 k 

b©PstI-BsrDI H/rJf> SJfctff&xx*7>©T«E© 3. 9 kb <D Pstl-SphI 
BfrJf 

5. #h b»jt)©ZO-2jl{ET ! feU<ttDisabled-2m{5TM^^*3tfe 
20 ^^r/MZO-2feL<«MDisabled-2itfg^©^^t)b<M^ 

6. ^*3tfirtF©±8iE*«fctX/SfcttT»fc, ZO- 2iiffel< HDisab 
led-2 ttfi^O^Mttt) b < «»»««*«Eil$nfc«l5fi*5fir-r* , Bt^ 
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8. tt*mfci L <D±mzmmfc?*fc^isn%7u*:>-#-zffi-iLr£, m$tm 

5 10. V-ftHIfe^^-fey hOT^tt^MeW^bTlBg^nfc 
1 1. »»^T-^-l«iijty tmmi^6<D^~f 

io ^9~i KDVi-rn^{cfsm©^^^-o 

1 3. mmummfc^mmtj'tv h^js-g e o£^irDNAHfm-T&3, §# 

2£iBm©^*- 0 

14. ^khlWT^XT^^, Mf3jfcSl~l 3©^m^K:f3«fc©^^ 



15 15. ±&mm\ztt~rz>m.fc??-?y^j >»t^t, «jeeo. 4~o. 5 

20 wMKTT**, 5fcB«©^Ss. 

17. Z-tfyJ-sOtf^Zfr—t)^ M©^&#Lk©Z0-lil£^ Z0-2itfc 
^ Sfc»iDisabled-2a^?S««ltr«t)©T*S, Bfc&El 5 l 
6 tlH«0*S. 

l 8. 9-Vv7 L 4>9'*.!;9—tfi, I»^i~i 3©v>1"ftj&>fcgB*R©'S£ 
25 1 5 1 6 fclB*c©2Fii. 

1 9 . ±&MM&m^myoMfo&*x«&z>, m^m 15-18 o^tn^zm 
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2 0. »«ftft)JJ7!?XTftS, mimi 9fcC«0^jfe. 

2 1 . MISj&*TSX±&MfiHSpH4-C*£, If ^ 2 0 £fE*c<Z>#£. 

2 2. l*3&Jil 5-2 l©Vvrn#fcE«©*~ ^yr-f^SfcioT^ 
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CVJ 

H 



CM 

A 



BsrDI 5 



2kb 




1 kb 




Pvull 



Pvull 
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(+/+)(+/-) 



4.3kb 
3.3kb 



> m 
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7/9 




(+/+)(+/-) 



8.4kb 
5.5kb 
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m 9 
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SEQUENCE LISTING 



<110> Eisai Co. , Ltd. 

<120> High efficient gene targeting vector, and method for high efficient 
gene-targeting in epithelial cell line 
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1 <140> 
<141> 
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<151> 2002-12-24 
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<160> 1 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 7046 
<212> DNA 

<213> Mus musculus 
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<400> 1 

cgcctgagtt gcccgcgacg gctctgcccg 
tccggggaag ttacgtgcgg gagcaggctt 
gccggaggcc cgggtactgc ggagcggcga 
cggccgggtg tgccccgcgg agaagcccgg 
cacttgaatc ccctccccgt gggccgggcc 
gtccccggga gatgtttatg cggacggtgg 
gtttcgggtc cgaggagctt cgcgcggcgc 
ggccgctaag agcacagcaa tggaggaaac 
tcacagggct cctgggtttg gatttggaat 
ttttcagagt ggggaaacct ccatagtgat 
aggacagcta caggaaaatg accgagttgc 
tgaacatgct tttgctgttc agcagctaag 
ccgaaggaag aagaaagttc agatccctgt 
taatgaagac gatagttatg acgaagaagt 
agcgaacaga aggagcgaga agagctgggc 
cctgtcccct cgctcggaca ggcggtccgt 
ggtcacactg gtgaagtctc ggaaaaatga 
atttgtaaag gaaatttcac aagatagttt 
ggatgttgtc ttgaagataa atggtactgt 
aacactgata gaaaggtcta aaggcaagtt 
taccttactg aacgtccctg acctttcgga 
agatgacatt tcagaaattc agtcactagc 
gccaccccgc cgcagccagt cacgatctcc 
cacgcagtct ccacagcagc ccagcaatgg 



ccgacggcac 


gtctctcggc 


SRCCRCKCRt 

O O u w o v o v> O ^ 


60 


tggaggagac 


RCCCRaRRRt 


RtaRRRRaca 


120 


gccggcggas 

^3 v v w Cj v«v 


RRCRRCRRaR 


RcoRaRcaffff 

OvwoUouUoo 


180 


RCRRRRCRRa 


CRC t tCCCRS 


act 1 1 tfftoc 


240 


t t tCCRECCt 






300 


CKtgagRagc 




owoowo«bo^ 


360 

UUU 




aasatRtccK 


wbUoooLvQw 


420 


aRC tatatRR 


Raacascaca 


caRtsacsc t 


480 


tgcaatc tc t 


RgtRRaaRaR 


ataatcc tea 


540 


t tctRatRtR 

If If w IQU l<0 


t taaaassaff 

u tuuuuoo^o 


RRccaec tsa 


600 

UUU 


aatRRt taac 


RRaRt t tcaa 


tRRataacRt 


660 

\j \j \j 


RaaRaRtRRR 


aaaaacRcaa 


aaat tactat 


720 


aaRtcaccca 


RatcctRaRc 

O u i> v/ v/ v o uo« 


cRRtfftc tsa 


780 


RcatRaccca 


aRaRC tRRCC 


RCRRtRCtt t 


840 


aaRRRataRR 


aRtRcaaRca 


RRRasaRRaff 


900 

U \J \J 


RRCctccagt 

tj o \y v w v \«* v 


caRcccRcaa 


aRcccaccaa 


960 


agaatatggt 


ct tcgaccRR 


ccaRccacat 

\J w LA (3 ^ ^ Ll< W L*V v 


1020 


ggcagcaaga 


gatggtgaca 


ttcaagaagg 


1080 


gacagaaaat 


atgtcattga 


cagatgeaaa 


H40 


aaaaatggta 


gtgcaaagag 


atgageggge 


1200 


tagtatccat 


tctgctaatg 


ecteggaaag 


1260 


gtcagaccat 


tcaggtcgct 


cgcatgacag 


1320 


tgaccaacgt 


tcagagccct 


ccgatcattc 


1380 


cagtctccgg 


agcagagagg 


aagagcgaat 


1440 
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gtctaaacct 


ggggecatet 


caactcctgt 


aaaacatgta 


gacgatcatc 


cacccaaagc 


1500 


agtggaagaa 


gttacagttg 


agaaaaatga 


gaagcagacg 


cccactcttc 


cagaaccgaa 


1560 


acctgtgtat 


gctcaagttg 


gacaaccaga 


tgtggattta 


cccgtcagcc 


cttctgatgg 


1620 


tgctctgcct 


aattcagctc 


atgaagaegg 


gatacttagg 


cccagcatga 


aactggtaaa 


1680 


attcagaaaa 


ggagatagtg 


tgggtttgcg 


actagctggt 


ggaaatgatg 


teggaatatt 


1740 


tgtagctggc 


gttctagaag 


atagccctgc 


agecaaagaa 


ggcttagagg 


aaggtgatca 


1800 


aattctcagg 


gtgaacaatg 


tagatttcac 


aaatatcata 


agggaagagg 


ccgtcctttt 


1860 


cctccttgac 


ctccctaaag 


gtgaagaagt 


gaccatactg 


gctcagaaga 


agaaggacgt 


1920 


ttatcgccgc 


attgtagaat 


cagatgtagg 


agattcattc 


tatattagaa 


cgcattttga 


1980 


atatgaaaaa 


gaatctcctt 


aeggacttag 


ttttaacaaa 


ggagaggtgt 


teegggtegt 


2040 


ggatacttta 


tacaatggaa 


agctgggctc 


ttggcttgcc 


attcgaattg 


gcaaaaatca 


2100 


taaggaggta 


gaacgaggca 


tcatcccaaa 


taagaacaga 


gctgaacagt 


tagccagtgt 


2160 


acagtacaca 


cttccaaaga 


cagcgggtgg 


tgategggea 


gacttctgga 


ggtttcgagg 


2220 


tcttcgcagc 


tccaagagaa 


atcttcgaaa 


aagcagagag 


gacttgtcag 


ctcagccagt 


2280 


tcaaactaag 


ttcccagctt 


atgaaagggt 


tgttcttcga 


gaagctggat 


tcctaagacc 


2340 


tgtaaccatc 


tttggaccaa 


tagctgatgt 


tgccagagaa 


aagttggcaa 


gagaggagee 


2400 


agatatctat 


cagattgeaa 


aaagtgaact 


aegagacget 


gggactgacc 


ategtagetc 


2460 


tggcatcatt 


cgccttcata 


caataaagca 


aatcatagat 


caggataaac 


atgetttatt 


2520 


agatgtaacg 


ecaaatgegg 


ttgategtet 


taattatgcg 


cagtggtatc 


caattgttgt 


2580 


gttccttaac 


cctgactcta 


agcaaggtgt 


aaaaacaatg 


aggatgaggt 


tgtgtccgga 


2640 


gtctcggaaa 


agegecagga 


agctatatga 


acgctctcat 


aagcttcgta 


agaacaatca 


2700 


ccaicic lie 


acaac lacaa 


i laacnaaa 


cicaa igaac 


gaiggt iggL 


acggigccci 


97fiO 
L ( OU 


gaaagaagcg 


attcagcagc 


aacagaacca 


gctggtgtgg 


gtctctgagg 


ggaaggcgga 


2820 


tggtgctaca 


agtgatgacc 


ttgatttgea 


tgacgatcgt 


ctgtcctacc 


tgtcagcccc 


2880 


aggtagtgag 


tactcaatgt 


atagcaegga 


cagtagacac 


acttctgact 


atgaagacac 


2940 


agatacagaa 


ggeggggect 


acactgatca 


agaactagat 


gaaactctta 


atgatgaggt 


3000 
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ggggactccc 


ccggagtctg 


ccattacacg 


gtcctctgag 


cctgtaagag 


aggattcctc 


3060 


tggaatgcat 


catgaaaacc 


agacataccc 


tccttactca 


ccacaagcgc 


agccacaagc 


■3120 


tattcataga 


atagactccc 


ctggacttaa 


gccagcctct 


caacagaaag 


cagaagcctc 


3180 


atctccagtc 


ccttaccttt 


cgcctgaaac 


aaccccagca 


tcatcagcct 


ctgcagttaa 


3240 


tcataatgtc 


agtgtaacta 


atgtcagcct 


ggaggagect 


gccccagccc 


ctcccacctc 


3300 


gcacgcatca 


cagcctggtt 


gt ttaggagc 


accaagtget 


gaggcagctc 


aegtaggtet 


3360 


cagaggtgaa 


ggaccaccat 


tgccgccgca 


tgcagaccca 


gcaaaggtgt 


acaggaagga 


3420 


gccatattct 


gaagaaatga 


tgagacaaaa 


ccatatt t ta 


aaacaaccag 


ctcttggtca 


3480 


cccagggcag 


aggccagata 


aagagccaaa 


tc tagect at 


gaaccccaac 


ttccatatat 


3540 


agaaaaacaa 


gccagcagag 


accttgagca 


gccgtcatac 


aggtatgagg 


tctcaagcta 


3600 


cacagaccag 


tt ttctcgga 


actatgacca 


tcgcctacgg 


tttgaagatc 


gaatccctac 


3660 


ctatgaagac 


cagtggtcat 


attatgatga 


caaacagccc 


taccaacctc 


ggccttttga 


3720 


gaatcagcat 


ccccgagacc 


tggactccag 


acaacatccc 


gaagaggctt 


cagaacgagg 


3780 


ttat t tccag 


cgttttgaag 


agccagcccc 


tetgtegtae 


gacagtagaa 


caegctatga 


3840 


gcagctgcct 


cgaacctcta 


ctctacgaca 


tgaagagcag 


ccagcccctg 


catatgaggt 


3900 


gcacaacagg 


tacaggccag 


aggcacagcc 


ctattcttca 


acaggcccta 


agtcatctga 


3960 


gcccaagcag 


tactttgacc 


agtacccgcg 


aagttatgag 


caagttccac 


caccaggctt 


4020 


tacctccaaa 


acaggccatt 


acgagcctct 


Ccatggtgct 


gcagttgtcc 


ctcctctgat 


4080 


accttcctct 


caacaaaagc 


cagaagtcct 


gcgctcggct 


accaaaccac 


agcctccacc 


4140 


cccaacccta 


actgaggagg 


aggaggatcc 


agcaatgaaa 


ccacagtctg 


tgctcaccag 


4200 


agtcaaaatg 


tttgaaaaca 


aaagatctgc 


gtctttggag 


aacaagaaag 


atgtgaatga 


4260 


cactgccagc 


f f r* r\ o err* n t c* 


tggdagiagc 


ate taaacc i 


r» n n ever f erf* f f" 

ccaggigc i i 


(* t p f" t cro f rr rr 
1 10 I IgL Igg 




ccctaaacct 


gtccctcaga 


gtcagtttag 


tgagcacgac 


aaaaegctet 


acaggctccc 


4380 


agagcctcag 


aaacctcaag 


tgaagccacc 


cgaagatatt 


gttcgatcaa 


atcattacga 


4440 


ccctgaagag 


gatgaagaat 


attaceggaa 


acagctctcc 


tactttgacc 


gaagaagttt 


4500 


tgagagcaag 


ccttctgcac 


atcttcctgc 


tggccatcac 


teagagectg 


etaagecagt 


4560 
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ccattctcag agccagccca acttccctag 
tgctgtggat agatcattca gtgagaaacg 
tcctccgttg ccctcacagt acagccagcc 
catacattcc aagggcgccc agggtgaagg 
atatatgtcc aaaccagacc cacccccatc 
aactcgagaa gacccccctc agactttcta 
agttaacgga gctgagcaga ctcagaaaac 
aaagccgtac acaagttctg cccggccatt 
ccataatctt ctgccaagtg aaactgtaca 
ttccccaaaa actcttatga aagctcatag 
agttgaaact ttctctgttc acacagataa 
catgcctaaa gctgtccctg tgagtccttc 
tcatactgta gtggctacag ctcgtggcat 
catagaaacc ggtgttagta taat tatccc 
agaaatctat ttcaaagtct gcagagacaa 
aggtgaaact ctgctgagcc ccctagtgat 
gcccgtggag ctacgcttgc cacactgtga 
tggagatccg aattaccttg ttggagccaa 
attcttagtg tataggaact ggactaagca 
aaatggaacc actctaatga gtattatatt 
ttaagcattt gttggaactg atgaaggtta 
gcatgctaca agctatgtgt tattgagtga 
agatattttt gctttgtaat gatttttgta 
actgatttcc gttaaaaata ccagccagta 
caaagtacac tcaaagttta ttatggcctt 
catgaggtaa tgtgcacaca ttttttacaa 
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ttactcttca 


aagggaaaac ccgaaactga 


4620 


ttatgatcca 


gcccaggcca cgcctcctcc 


4680 


agctccacct 


ctgtccagct cttctctcca 


4740 


caactcagta 


tcattggatt ttcagaactc 


4800 


tcagagtaaa 


ccagcaactt tcagaccacc 


4860 


tccgcagaaa 


agtttcccag acaaagctcc 


4920 


catcactccg 


gtgtacaatc gattcacacc 


4980 


tgaacgcaaa 


tttgaaagtc cgaagttcaa 


5040 


taaacctgaa 


ttgtcttcaa aaactcccac 


5100 


ttcaacacag 


cctccagagt ttggcagtgg 


5160 


gcctaaatat 


caaatgaata atatcagcac 


5220 


agctgtggaa 


gaagatgaag atgaggatgg 


5280 


ttttaacagc 


aatggtggtg tgttgagttc 


5340 


acaaggagcc 


attcctgaag gaattgagca 


5400 


tagcattctc 


ccacctttag ataaagagaa 


5460 


gtgtgggccc 
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